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BamHI(0/8.6) 




[11^55] ^ti*Ffl*0«5HII3^^f^iim4^3^0 

■S^^t-of- hi'n-iAp-450(7)^lCS4f'Ojte 

h U -yj^ {yjrf, r>fL-236BNaj i:^^^) 5: 6 ;3 - 1 K 
rirv-MI--236E^h U vi* 1;-:^"- '■!::S-5i4j ilvN 

-450$:4-^-ro5aS®*EElC|ISL- fflPSS^M'oo 1(7) 



40 
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tc^fefe LTmimm^i^t^r- k - -z. p -450 

fZWjmO^SmWKDl-ZXD^tlX. DNAffl 

f« ^fe S{^acD#g®tt (S.cxKlicoior A (3)2, 
S.lividans4"i:) TiiTii • '<i' 

>i*-&fiiaSe7- (Nature,309,462 (1984) ) , X'JT. 
n"-f i/^^-^SEtfi-? (Bio technology, 2_,808 (198 
6) ) 4"i:-e$>Oc 7i7^/'n>>S-&figiie^-$:|5l^ 

i"::' ;!)'^£S$tLt i:iD$SH-*''fe'5 (Antimicrob. Agents 
Chemother. 29, 13 (1986) ) , ttzmmcommA^ 
tx> F^'*'J rJi/^!*— fe'HSG^ (J.Biol.Chem:.,^, 
10640 (1981) ) 5:(iC«?)i:LTVN<o;i^(Z)i|^*^$) 

588^ A'^pa L i: -5 i: -r ® r^ii,^?. 

v^Tii, xm±roMsstc±;^feJt)'b•fv^^£■^ci'^-x 

: ' «f-?E L f-= ^O^S^, ML-236BNai7) 5 S ffi*:*® 

;:S<^L ?io ML-236BNaA>iCS-514-^sCD7K®fl:;=e5: 
■tT. • V'-^^'>7. (Streptmyces lividans) Jl, SDNA 




(4) 4tfFm2 6 7 2 5 5 1-t 

8 

^-tm^ «L -236BNaA^ tbCS-sli^^COm^tfSJt^ 
T:hi>Ztt>'h ^DNA 5: "a o ffi^^A 7"^ 7, ^ F 5: 

Ji^-:?'. ^4*c7)av«^tlim{4SK (ML-236B 

Na) '] o^epr^ (Z)^v ^mo^'m.ti'm^x ^^zt 

*|gWC<};tlll llL-236BNa0 6 ^{a$:*^t:LTCS 

10 --:>\v<mki'0^ym.imm(m^Mt^^v^u- 

i.P-4503te^tCSIL., Site^-m'AKfijt$:-^^tS 

.*|g0^iZ)^ h ^7 n-A? - 450ae-?-$:-^t'DNA»T;T- 
(i, ML-236BNa$:SSi:b, CS-514^^t-5*®fl: 
^vS'f*5:^-r h ^ n - A P -450C7)afi^-5:-^t.' 

©T$>oTti:V\ ^t, X ^^'^-AP-450^le■f- 
5:•i■t;D^'AKjt^Z)S^«i:L■T^±, miz^o^^f^io 
-f. ML-236BNa©6 /3fi5:*^l:LCS-514$:^-rS 
20 |g7:$:^-t-£ailBC0§^fe*DNAlC**1-5t;©;!)Wii 

h^-feX • 75d<t:'U>7. (Streptomyces flavoviren 

s) ua-^mf^ztffs.^^. 

iii^^C7)pIJ702 (Kat2 at al. ,J.C]en. Microbiol. ,129,2 
30 703 (1983) ) ^5:#lf 

- X > ./ICS t feifsoiTi* tiSKesrfj-^^-r sae^ 

hi^ifftTfj'^-^StU £c3*5l5pIJ702ro^5x>S:tit 
■e?- *: 1 V S t ^ T =o ?i 5 X > M^S-E 

40 CTDHJIlTi^Jx;^:/^^^^ KpffiL16,p.1EL18,pMEL25 (#1^ 
Bg6:-193316-t) fs^e^X-h^. 

*?Sa^"-g#^t F ^7 n -ii F -450a'&?-$:-tt'D 
NA!3:'^,'7^j-t'57.^ Kilx F^r:-iA?-45oafe?- 
Sr^t'DNA L tz.%'J:X-&>ir.^^ < , l^j'7Ji*:??Bg 
#c:'-si?^:^ -s r 3 5 e 7 5 '^'?H\'0: -^^^ 
^ff)d:-r:-:f^ X i KTpHYOlA'^I-ti^^.t •^t.tz.^^^ C t 
7^? 7, 5 '-'pHY02*^:li^ri*^iSi#2r.-£y'57,i Kp 

ZZ;i)!L-236BNaC0 6 £ <a$:^?c^l:L-CS-514cD^ 

50 ;c"|g-^-rc*^i:^;^?:«-^o7^"'^^=--^?-45 



(5) 
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^7f£0Ztt!^li!,^^ (Mx.(fD.A.Hopwoodej "Genetic m 
anipulation of StreptoiDyces",a Laboratory Manual,! 
he John Innes Foundation, 1985) . 20 

(1) a;>'^-7'^7.$ K 

:^SMK68182 [mXW^«mil41^ (PERM BP-1141) ] 
im^Z^ti^i^{ik^(Dl5-& (Mx.!iD.A Hopwood'b, 
"Genetic Manipulation of Streptomyces" ,A Laborato 
ry Manual, The John Innes Foundation, 1985) iCi;'JS5 30 
yRSt^^-f^y^S. KpIJ702$:•<^'^-i:L.Tffiv^oZi: 
A'^aj^Cc ttz. 7'5;J.i FpIJ702CD;i^->SSite 

$tlf-7"v;^^ FpMEL16,pMEL18,pMEL25tj|SI«(:fflV^-2' 

-) ilLTx^r^h'^T'h^lr'!* 'Thiorj t 

v^•5) (OT, 'Mel-^j iiVN-p) 

StvTfiU. Thior.Mel-$:S^-ri^K«^^®gij'-r©w 

*'ai*©. 40 

(2) :^iHM?§*£$:*-r^'^H^I=-^?-450 

±iRcOML-236BNa0 6 f {a^TN^-fu L-CS-SHiC^ 
■to7K^[:^r&l*$:*t-c5" h n -i- P -45oaG 

c7)S<i^'JSSfe<!kDNA$:ii*fl<»:^S. -f^jxiiM 
arraurC:oS (J.Mol.Biol. .^-OS (1961; ) '■aS't 
-So jffiag^-.fe3i&{iDNA$:^S/-i:S!ll5S^i;^ vWt^ 
-rtlii BffSCO^ r ^ --^P -4503tfi-?-$:-i-t,'DNAK 



tX^DNAE(T;^®iS^;^)^'b a«JC7)ae^$:-tt'DNA5:^;t 
-X. P -450jtfe^-^^t'DNASfr;T-©7Nffii:?e^ Uf 5. J; 

Mxl^ThioT . Mel-?: 

A^r^JKS^Mbo i;cj;U3~20kbCDDNASfT>fti:7S:^>J;^ 
(Mx.iiT.Maniatis'b, "Molecular Clonin 
g",Cold Spring Harbor Laboratory, 282 K, 1982) U 

n-6ti^m)uw\}^i^ Bgi iuz^>')wmmmttzpm.i 

8i:-S#U ^'^lzi4dWJii-^xm^^ri^o zti 

f}^ibm(Dm^m^-:^'77.s.]^^mu^izt,t. ^g-^ 

ife;&ML-236BNaC7) 6 /S fi^TKSEfi: L-CS-514^^1-o 

■t^tT^id^-k7r^-twmm.f}^^^bx<^. z<Df£ 
^ms. L f£',^(DxmMizmMmx-h^. ^Tisso 5 

ntz^^-> ^-m. L '"^v N«5M«^!iML -236BNa 5:^ 

cz;±if*:^S2«fc^7nv-r^:^-'- 'HPLC. 
5:-'JS'J ^ i V ^ -i! - 7^ ^"J - - > ^'i L 



(6) 



5 1-t 



11 



12 



^to. 7^*^T'ML-236B^■a$:^bcSi^w^[^^ 

ML-236BNa(Z) 6 /S & Sr^Seft L-CS -514(C^ UT V 
^-n-^ $:gSlJ-t'£. ZiD«fc^tCCS-514$:&Jtt-©;^ 

P-450ite?$:-g-t--DNA$:-^^-ri)i!S^^m^-:/57.5 F 10 

oXaai-miiKi' jr-y^T.^ K(I?IL-236BNa0 6 ^ 

KpHYOi ^ ^ KpHY025:*tf S 3 i: A^ffi*^. 

±^(Di3mzii-DX'i^^ni>m^^?Lzfv7.i. kphyo 

iSiU^r/^T.^ KpHY02 (mSmmz%2miBi:-Cf^ 20 
3I2I#S® . XtC:/5X^ KpHY02y(3>f5S^$tl.€.7'5 
X^KpHY021 (m412!#M) ^:■^^^T, 

{ I ) 7> ^ KpHYOi ic i «*^l:g^i^ffi05IIS 

Kpin'OKZ'-^W-r^lfADNASBi/t*', ML-236B 
Na© 6 ^fi5:*^tUTCS-514^^-to;*<^l:^ 
i'ffS^r^t-c^' h ^7 n - A P -450jteT-5:-^t'- tii 

S'biCg-:^^?.^ V'f^W^^^±tLX^'y7.^ KpHYO 

^•^^ h;i/ici©450niD'f^i£cr)i!5JRfe^cZ)^/f}'^^i!*'bti 
•5^Zi:fcJ:L'^3CDS?^®«Smi7t)^e7'?:^^ KpHYOlA'; 

7.^ Kpin['02«:Si.^f-. 

( ; I ) ;^ i KpHY02C0#^E5tl5i: 7"^ ;^ ^ KpHYC2 

7'^7,S K"pHY01CD^SejS^iCJ:oT, )IL-236BNa5:C 

isisiHj 'c $® 7- i h*ptrr'02A'>3^ r v ^^ - i: 

;iyiijH§Ltc ICt), 7'?X5 FpHYOliiSac Ivif'JI^-^ 
TS^lOkb^S =^ "J^tto . 8kbtDDNA»},^ 5: &5£-r -a Z i: ti'-bti- 



;tSi'ifl:i:J;oT:/5;^S '<pHY01ilffi5t?-9-oif^jl0kbS<i: 
l!:Sr55 . 8]ib(DdUmn(Dmz -f^T-i KpHY02 tC S ^ftl" .g. 
Sitll 3. Ikbfe ,J: 'Jm2 . 4kbODNAf^jt 5: ^a^T ^ » x 3 T'^ 

Sac IS^l:i:i:-:3T*tll3.1kbi:3^C.4kb 

^-m-ti>ztiz^^x-:^'^7.i h'pmo2im&iz^tm 

mimm^itii, ZCDJPKemiiML-236BNa^^^. 
CS-514^3m-tott±/$:^ L T t Z i:*^ ^3 y^T. 5 
KpHY02t7'vXS KpHYOl i:[ii^Si:?IL-236BNaCD 6 jSfi 
5:7K^t: t TCS-514^^-r oTK^t^i'S-'ft 5:^-t 
c;ir h i7 D -i. P -450ite^-$: tt.mAJ)NAKfT;i-$:^o 
Tv^^>zi:^c;ioc KpHY02iiS:^^x= K$: 

flSEItC^TT'^;^^ -pHY02i7)§ilI5S^^KfSy2I^: 

ef-sSph I-tf^ h$:-^t,*3300bpA^:X*L.T^^■aZi:, 
7K^l:^i1§i4^W-r-i>^ h i7 □ -i. p -450it'£^5: 
-tMOkbWjf ADNAfr/itwiS^ ^T^f ^B*^t*ii:fiv N 
T. '>-'i<i:%Sac l^^ibSph lir^ hiT'(Z)iJ*.7kb$: 
^t;^. lkbCODNAK>^-A'«^^mx. pHYOlcDffAD 
NAW>t!Cj3W-Sa^P^3^i:ffi|Bl^*-;i£rfiitlCKfiStlfc 

£ . AbODNASfi/t ffilt iCffifiS t^. t ;C ^nt) ^tVL- 
223BliaiXS-5U^s(Dm^^'§:ii^Ztii, ML-236BNa 

- A p -450jie?-;i)\ '>^^j; < i: tsac : i^^bsph i -t^^ 

h ^ Ti7)»tl6. 7kb5:^t1;-r7 . IkbOdUmnMZim LT 

i^ozii- fcJ;U^gT-hi'n-i-P-4503ie^t7)-7'n 

|tJizft>Z)ri:<7'7 7.5 FpHY02H^jV^T; Sac I^^ibSp 
h 1-9- htTCDIii^.7kb*:-tt,Sf^.:kb(Z)DNm;tf*IfC* 

^nT•v^oi:v^•pzi:li, Sac mmz^^z^-fo^ 

2 . 4kbc7)DNAf^,^- WtS^i^OSgJilC li^T- 
Zti^^t, t^o-i:za)*<j2.4kbiDDSA®T;t5:IS^=-r-5Z 
i: ICJ: 7'^ ;^ 5 Kc^/jNS-ftjO^-BJUTfeo z i: li^^ 

^-r-T*^::^^ h'pHY02&Sac ITmU 
^•513. lkbi:iit<j2.4kbCDDNAK;t$:l#, (t'v vT'iO^iJtLgL/c 
c^^T4DKA I) f-^Ximi'M^^^^'i^^^ ^T' 



!|$fT^2 6 7 2 5 5 1-?- 
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T"? ;^ 5 KpHY021 ro^f ;'J).N"Att/^*tl7. Ikbf^tCXL -236B 

^ 3 - p -4507!)Hafi L T V ^■© z: i: IS -TTlcize^-to 
mz. z:coSt^.ikMiADNAS^;tf*i^^i:cZ)fI«(:^ 

-i.P-450ae^A'^^t§;t)^«:^f^L/i. ^<Z)1^f^ 

•■'^■iifcc apt., pHY02l5:Sph IT'^tCif-ftLm T 

• >f;i-«rv^J&-r®i;ili^ll.6kbi:iii<J1.5kb(^DNA tKL, 
rimc-f?}W$tl.TV ^5 Z: i:7i>t)A^-So ZlOSrtlll .ekbDNA 

L T^f e>4a7if^S«mit^^X5 KpHY021{Z)|<J 
T . ] kMf ADNAf?;t7i^ 6 iii^Jl . 5kb®Sph m^-k^^^TzM 
5.6kbcD#ADNAKn ^r^tl^ll.ekbc^y^;^^ KpHY022 20 
$:■^^L■TV^^. ttz-^'pT.^ FpHY021 SrfJu IT^ 

6kt *tl3.6kb (^-i^^i-DNAgT^T-C^O.Skb^r-g-tM Si: 
L?»^iO. SkbcDDNAe^^T-ic-WSfr^tiT V z ifhis^^. Z 

Wrmz ^ o Xm^Aif/t , $:T4DNA 'j if T'* 

Y02:(Z)iKj7. lkb(Z)|f ADNAW;t A^6Mlu mUlZ^-^XS. 
T-Off-j4 . 2kboDDNAE^n 5: i^f*c b 7c*<C . SkbOffADNA^.t 30 
$:^t'*tl8 . 5kbCD -r/? 5 KpEY023 5:-^-^ L T ^o. 

?);tC, z:tlib<Z)-7'^;^^ S*pHY022feJ:D;7'57.^ KpH 
Y023$:-^:Sto?g-KIES^t;ov N-tuiioC'-?^:;^ U - 
-> ^'i: H 'J^^SC .J: -3 TJg«$ nHPLClCTCS-514ffl 

'C;^53^Si b T# 6 tl o^JfflSffl*tti«i: o V ^TOhIDura e> 
S (J. Biol. Chem. .239,2370,1964) iC^^ev^, S^tSCOM 
.X ^7 ^ tj ^ b n - A P - 450(Z)^* 5:1^lJ£ L 

®7Ha-rC^*a^5:^-rA'^^hi'n-iL?-450*S 40 
^lipHY023c7;#ADNAtlT>tif^)2.9kbF*g(Z^S1-S Z tti^^s 
cStlOo ML-236BNa:;t^'bCS-514'%(Z)-rijV^^^ 

i 1 ii,=l*j7 . lkbc7)^iB^ $)^Zt c ti« = 

:. 7. b >7"r- i -cr^ • "v^fv';::'^^ 7.S.iM63684 
-:wrS^II9170-§-i 
-■iSBglC^v^f->L-236B^a;i^'bCS-5i4-%tDSj|ltl& 
-o 7. h ^ 7" h S -tr 7. ■ - 5 ^t^' ti'' > > 7.SANK53684 ® 50 



0,70,80,9C,95,100%a):§4^cDx^? J -;L-ei5£^r 
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3 : f- = i/>5BCxnSP7) 

4: -^-7 h-fg^-^XsTx 

4. ^a^vCD^fttt 



S 4 



D- — 


4f 




-r 




4- 










D— — h— Ji^ 












> ,5 a — :x 





4f : A <Srt;-r?> 



5. m^itmm 

Beckerib0:S^ffi (Appl. Microbiol. 12,236,1965) tC^R 

SS^-#gS:5^L, ^CD$feStC50fHRhc^SS^^5:?^^"r 
^tCMS^b (hygroscopic) ICff e)^^^^^^^,;^^!.^)^ 

7 ^ ' 7. 1 SP5062S i: ^S^^IlI^tt:*^^ 5:^7 

L' :^ 7vS.\NK63684 i: L fee 

2. ;^ h UT' h ^ ^.-^ • XS.\XK68182 [8501^ 
^^mi:41-f (FERM BP- 1141' ] 

^7.h^^--fh^^y^ ' 'J^^'l -.3131T&0 C.Gen.M: 
crobiol. 129, 2'703-2^:4, 19831 , 

3 . K > T^' S ^ • 'J 't:^* < ^- :^ S1VK63086 (ffiX^f 
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"Genetic Manipulation of Streptomyces" ,A Laborato 
ry Manual, The John Innes Foundation, 1985lCfSS$t'i. 

A. 7, h U 7 h 5 7. • 'J f > 7.SANK6C587 (JStCW 
ii^||9168-^) 

*l§BS#bi-i:-3i:«S$nt^77.^ KpMELlS 
IigBg62-122585.J. Antibiotics, 40, 1440~1447, 1987) 
^m^t^T. ^ l-yhi-tT. ■ y hf^'>^TK21ft-rfe 

5. 7. K I'V'hi-tT. ■ [16] - 

8 • SANK6il85 mxm^^&mmO^ (PERM BP-114 

0) ] 

^hU^hS-ET. • •7^:t<lfU >-7.SANK63684 (MX 

0 . 1 % ^' U ^ ■ > , 0 . 4 % * if 5 / S . 0 . 1 i'' ^> > 

, 0 . 0] %^{t* A , 0 . 1 dFZ. SS*^ 

:S^4ml/e) iCgaU 28-CT3HraSl:ig«t;'c„ 
wtlSrSilL', ,fT«-f7S:GGCyigJftl00nilcDAot500nili^ 
P 7 7 .-^ n 5 %:^^ L28-C T24^raa^J^«T'i$ 

:?i^#;A^'iMarniurCD^-S (J.Mol.Biol. , 3_.208. (196 

1) ) (CiSl:T^DNA$:»ffi« i(^L, DNA!§S¥ffi^«iS 
(lOntM Iris (pH7.5) ,10mM NacLlmM EDTA) VWxb 

3cD^e>!CLT^fe.tlt#tfc^W)NA5M g?:, l^OMbo 
1 ^T37•CT'S^£;$-tt. 3 ~2Okb0DNAS^;t(C^-£«}; 

-20-Crox 5? y -;i/$:3!jDX-70-CT30^if^aS^. 15,0 
OOrpnit 3 ^rr^3i/i:^LTDNA*:iag$-ti:7c. 

Wj^ ^;;^-7'77>i KpJELlS (#^«^J#m, ^T" 
57.^ K!i7 h >7'h ^-t7 • U tr^!'>7.SANK60587 

CffiXWIi*^9168-f) 7i)^e>D.A.Hopwoode. "Genetic M 
anipulation of Streptomyces" , A Labolatory Manual,! 
he John Innes Foundation (1985) iZtcM,(^y5'&i~'^'^ 
TwSt^ia®. ) O 1 g «:5uCDBgl ]UC<};oT3rc, 

:^cp^EL18!i70■CT■10i^•f^^I^^LTBgl 1 1 i^fS^^tz 
ft, ltjj*>:[iI'J <x^ty-;i.jtii$-&f-. 

?S (560ni?! Tris-HCI.66iiiM MgCl2,pK7.6:) i ul ,50iil»! 
O '^T^T^ 'J b - ;i 5 yti e I^lOinMcOATPS u I litZX 
^*:50tf e t L , zniCT4DNA'J t;'-if5i^*:Snx.- 14 
•CT16^r^Si^$-!t?ic ZC,i-5iCLTp!EL18i:;^ - U 
7' h i -t: 7. • 7 5 .aSAN'K63684S5^«3NA c <Dr& 




(9) 3^1^112 6 7 2 5 5 i-i- 

18 

7-5 h'ii^A^'ig6-jroiffi*-S^X.7 77 5 K5:S5'J-r-c 
ML-236BNa?:CS-514-x^^t'stb.t;$:*5l^7i 

o7 h UT" h 5 -^7 • 'J li'5!'>7SANK63086 (StTSf® 

W9i69-§-) cDT^n h::/77 hic^£«-«;l:/77 5 Kii 
-^5:^IALf;. HP%, 34%;^||5:-tJff-roGGCyj^i^bT 
28'CT 3 £^^§^17^:7 M^:;^h5-fe7 • 'J l::'3i'>7SA 
N-K63086COg^i^<*$:^f^««5:ai: L, »^j;34%E 
10 ItfSr-i-^ttoGGCi'igr^lOOiiil (500iiil#SC7?7=r) tC 
5 1 28'C T-24l^r^S^Sl^ L W^m. 

1)^ "i^EiSS/il^T'lri^^CO^ U h ^tf , wti 5:20nil CO P 
(320iii.M|S*t. 25a»1 TES^S^g}^. 70iiiM NaCUlOmM Mg 
C12.6H20,20ilM CaClo • 2H2O) H!g«L-gt)*L f-. ^>CV^ 

tDg7^^^^-«)StC40iiig/ailgSCO U A^lml $:iin 
28-CT' 1 SffajDS-r-&i:7 h UT'h 5 1:7 • U b'^?' 
>7SA.NK63086^*(D7'n h7'57 h^'^^fiScL-to ZffiT' 
3 h:/^7 Ki:*^cZ3B^^a.®ig-^5:i'*7 77^;!/ 
20 (3G3) (CTg^S5®L.:/n h7°^7,h5:#fttC-^ 

-£^n h:/7 7hlS2:iSS^Lfco 

z:t^ai2C%;Jf U U > J'-ij r!-;n54C5:#t'P 
iS^0.5nil?:Sn.t Irfc-ra^fiL m l5(C4mitT)PiS^2: 

Ji;S«^ft, L T T'n b ^ V 7 h ^ L'«y S 

rt-v;c5iiiiopiS*«:i;cA+53» • jf.?*tS'i:^Lr« 

R2MPiSiS C^120g,K2SO40.25g,K2HPO40.05g.MgCl2 
• 6H2010.12g,CaCl2 • 2H202.95g. ^^';i'--74g, i 

/'».ig,L-7'r;';>3g,DL-y7Lc-f ^^o.osg.^^a 

^'0 . 5g , ^ 72g , * 75g . 250nL»! TESS»?S 
40 (pH7.2) 100in:,S!!4^^ig^2iiii,*^Og$:OTX1000 

l^l fzi^m-^^. R2MP«x3^i:i^g;, 28-CT'20 
r^fSS L 7"- R2MP9Sx^4S-i:i :®ii^SS50 ^ g/ml i o 
$:i[I,t+c«3^3*S* C^120g.K 
2:i?O40.2g.MgC.2 • 5H208.:g.:aC;: • 2H2G2.2g,250iny: TE 
SrnWi^ (PH7.2) i00iii].7';Lr-710g,eSx:t.7,4g, 
:tf V - > 4g , KC: C . 5g , lf?^g ra:;^ 1 OOOi: i: T -£ } 
^SElMMlt^, iSa, K^3i:E*:2S-CT^«?:ffi 

5C <^bfv7i. Z.i'.ocD^:t'^<~'f^^K1*tt®f=t-;i7— > 
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-236BNa$:^DL;lGPY*x¥S ( 2 %y;urr-;^,i% 

:t<U^yb>,0.1%^e-:ir;^,2%§Jx,pH7.0;) IC^fil 
U 28T:T7M0Br^i$«L=2Cn-:&+^^&W$i^ 

T15nil^v-r ^n^ii--::^'ilA^^- 20%x^? y -A200 
^£^An;ti:<m ftffiLfcc ^^VNT:i5,000rpii]T5 

o b - ^7 cDi^^D*M5:WSrj U-r^v;^ i7 u -n> ^'i: b 

to HPLCtt^^Z^i: LT^^^'T'A'A'^y ^'Cl8$:fflV^^S^ 
ffii: bT25%T-fe h - h ;L' jSi: t;0. 1% h U x^;i/7 
(pH3.2;U>8?iCj:'^TiiKLfc) COS^^j?:^ 

Ofico n n — - 5^ ^ 5: ^^^^^ >25 g/ml 5:^^ 

$tb{C28r.T2-3Hr5»iS«^^LLrcc 
$:1.5id1^v^ n^a-7tiaJ^U 15,000rpDiT 5:& 
rail^iL^:^'^ T±\f LHPLCiC;bH-t, ML-236BNa(D 
6 ;3 LCS-514tca^ LT V ^o n - > 

;:)'<4^^tc;t; C T^iif^ 5:30% T -t h - h U i: IJ^O. 1 
% S UX7^;U7^ > (pH3.2: 'J ^'Kll<i^TlfKL fe) 
Oil^m S£i$:lm:/^;*iC^AT'^?^^ofe. 
|QgM3. ?L-236BNa0 6 ;S{i^7K^f[:bCS-514^'S 

'5?'> - 1528NO. 416^*CD±g^i: 7^-? ;^ ^ KpHYOl^lS 

lafeW 2 IclBteS n fc 7v :^ y - X : y oT, 
ML-236BNa(7)6 )S{2$:7K^Lb> CS-514^^-r'5|g 

7.MLR-1528Nc.416^^.*W.$nt. Ztli^ 
^(Drf'yT.^ K (:/7 7^ KpHYOl) ^:^.%LTV^^ 
tz. t>\VfL - 23e>BNa ^CS -5 1 4^^^i:- ^0\ZUr)t', 



20 



^ ^' y ^ ^ ^ ^ 

Snt). 34%^$:^-%^5GGO'iS^0inl$:50iDl^-:2 
t7^7=:;cAr^ Zri;:MLR-:528No.416i5n;7)S^(a: 
r^^. 24-28''C-::-S^>2^r^,:20rpiiicr'S^^tti: 
cit^LTc. r^'v*-c'500ral#Sc:^^^X^^A-::i:t. 34 



10 



20 



30 



40 



$:iS*C7): 24-28T:T24-48^ 

z coi$if^«;^?^ (f^Jx. lii o , ooog , 4r , 20^^-) 

Y^mz.. fi^^^^^U^y h$:20nilcZ)TESi|i»?K (25iilM h 

EDTASJ:L525inM:fet^,pH=7.5) tCHMSt, f^CvNTrlc^ 
S!S?Sifet240iDg/Dil(7)SSoO U V^^-Zx^^lmlin^. 
3 ^DS^ 5:37"C c 5 -155tS < L L . 

?:^{:rniC3mlCD10%^^x>;i/gfLS^hU^iA (SDS) ^ 
?S5:tjn7.. ^<tg^L7cCD?.37"CT5i:Y^iDSLT^S 
LA-. 

I ^ T Z §: 40 , OOOg , 4"C , 30^^; br^^Z.}! T' 

Jf^g^Sife5:±Si:LTt#, 3tlt21/4^*c7)5M:feJ£$: 
in;tTS»:fe^'aS5:l^i:U 0"CT2-3^r^?^-t 
c <^ SfetlSnx. fz.^\f^mm. L T < o CD-c\ 3000g ,0-0,15 

i7 l/T--tf'$:iD;iT37"CT20^^5{C7^C-t'-if5::!jD;iT 
37'CT-20^:^m$:^r7i-37c. ZCDymt:atC40%:}<U 
U>i7'U--;i. (PEG) 6000^^g7iimSlO%i:^c:^ 

lffiL T<e^D'c\ l§V^ig>^:^ (3000g, or ,155:0 

?|T, S»ft^4.7inh7)T£S^»?gt:!®SbT+57'tC^;t?^ 

^il^L. 5HS5t5§fe^Jx^>'^^ • K (ETB 

r) W]^^. il^LT1.620iDS;S(7)^^PS^Lfzc Z 
C7)t^ltl50 , OOOg. 18r T40^r^^ma;S^S5S^^5:^T 
-(Z)iI.^^i:320niD^iSe^m5:3PJt^ 3SvLL^ 

^i7)-:/77^ Kpin'01(Z)DNA;^3'S^^i: LT5:;^ilbTv^o 

SH3l^^.(Z)7^77i hl)NA.^S)t^I5^^$:g£S^ 3^1 
n - T;i r - 3 uaffi L T Xt ^ 

10ilMM;7.. 10nLM:fe^fcJ:mmM EDTA,?H=7.5) T 

Z.(r.^0\'^\^X%ht.fz:imfmh^^Xrf'77.\ KpH 

S:£^^7.-:^77 ^ HW0i;:fct-^offl,7u)NASfi;tc^^^5 

S<^«^A7^7 7^ K0.5// g?:ffJ[SS^Bcl IT^»T 

-tcz^^cj: 7 ^--^7^7^ Np^:8;:PA^t^cT 

V ^^DNASr.^cr -^^;o"^Lt5i:iii«-l.. ^70NAKri„^.Z'X^ 
^ ;tSi5lOkDi:-fe^ Z .i:;^:^fJH^L tc f;^7^JI v^-:^- ^ o 
-:^i-^:^"iNAcr>Hind I ] I^lE^r ^ c x::'4DNAC0Rae i: 

^^hETc 5oODNASfiMr,T^xt$^^fi;^Lf-c Il^^t 
O^^^a (^:5.8kb) r^<7^-7°^7^ -p.^l8cT;:^t 




(11) 
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YOl (M2mmj tM^'zmmiuz^it-tm-^- 

7. NUT" h ^ -feT. • U If J;'>'7.SANK63086 (aXWS^ 

^9169^) $:SJijS^L.t„ z.cDn]^nm^iz^-ox 

#ibtirc?^SgMfe50«iCci V ^T!1L -236BNaroCS -514 

^ KlipHYOlTlfeot. 

?^iS©f^MLR-1528No.416AMb(7)7^:A5 10 
KpHYOl rol^S i:pHY01 (C J: i.^^^ 
7"^;^= FpiIY01A^A5^7'c3i:tl<i:om-236BN 

- 1528NO Ai6t)''b-y^vy^^ytr-\f:^nh-:f'^7.h 

SSi:J:oT^^^^ FpHYOiAW^ i^£Stlfc416P 
-imim^ltz. ZCD^feli^vT^^ KpHYO10|^SiC 

2 (cie^s tit -r;^x ^ Cljmz 

^<D:f^7.S. KpHYOl 5:^1 ?"cMLR-1528No.416^5R;ife 
V^Tli^%&ftfc«}:U=C0g7.^i' h;W:St-j-S450niD'f^ 

r^^v^T-^^vT.^ ■<pHYOi$:^vnt:i(D:^v;^^ KR^S 

h L- 7c i: Z 5450niii'f^i£iZ)fe^®4X=t; t t:.Wn: 

-514^^-r^^m w^7!<m\:Mmit^ \^ u 

A P -450iie^-ii:;^^;^ ^ KpHYClcZ)ff ADNAKjt ^^IC 

mmm5. •fyT.S. KpHY02 $:#34fC-^t*iSfiim(^ 
itfifei: ML -236BNaA^ ibCS-514^iZ)?^^1Sgltt 
||^M3iCf£KttJ;-plC^7XA -pHY01(C<i:oT 40 

-feCO : 5 KpHYOl i^t'li-iimi^i-^^ 

$>-tZt r^'^Sac : iZ;iS'fLi : cj: - ' ©DNAIgTrr 
ID*;. pHY'OliiSac J;-:;'ffrtl0kb^3il"TF^;5.Sk 
TT"^;^ 5 KpHYCltC=5f:-t^?r!li0kbi:ltte.8kb(DDNA»i 
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b i: ii^j2 . ikbCDmmj^i^ L T v ^ -r Z T ^ 7 ^ 
KpHY02$:^W5 tSt)lcS^g^$:ffi;,^T^^j I C 

-:)Xr^A3.lkht.'^.%h(Dmmni^t^^C0^'mRL 
T> 7"5:^S KpHY02$:*.ai:-tt^-Keg^.;0-4f'btl 
KpH^'02$:*a(C-tt^^igm»C7).ML-236 

fky^i'v--:.-^\T)-ij-mz^-Dxm^u m'mm^^ 

. 7^5 7v $ KpHY021 
:/^7 5 KpHY'021i:-rCZ)S!ll5M*i?JEE«*>'i> ->m 
imm^^^tii'f- h i7 n-/,p -450itfi^-5:^t' 

<i:*.Sac lp-6Sph IV--^ htXO^flf^.Tlh^^tJfifflA 
khCOdS.m}^if^m^m^ ^Oi-f-:f^^S. KpHYCICD^ADN 

Sac I;(j^e)Sph i-^-^' h^T-cDrij*.7kb$:-i-t?*<r7.1kb®DN 
A|gi;tA^5^FRlt!CS2{i$tlf-lCt;J*It)'b-fML-236BNaA-<; 
S-514^v©^^&S:tt t r i: li< !lL-236BNa5:CS-514 

^m^t^Tmi'cmmii'&i^tir- k n - a p -45 

03te?-7S'3©*tr7. IkbODNAe^/tl^gC^ifi L T V 3 i: 
$:^LTi.^-&. Zi7)3<i:l*, T'vT.S KpHY02oDSac Iv^ 
^[:tCJ:c)T^Toiftf2.4kbODNASriM-fe7KSfl:^?SffiO 

um^i^^^t^ztti^mxib^. z<Dm.'&hd}im 

;t*:i55^SL f-/J>S'tt:7'7 7. 5 FpHY'021COiil^liJ;jAT©a 

KpHY02c7)l s^SucOSac II:^uT37°CT' 
Z^Rgmt/i. <^-v>T7C'ClCT10^3Ta»LSac 15: 

Sac li'iftx j; -Jitm'^^wm, 35tf e oD^S* 

fCi^b, ZniClOfSSSO'jTJ'— t"Sit>^ig«?S5 u 
t ,50ilM, >"f-:4-7. U h - 5 M « fei t>'l OilM ATP5 w £ 
5:in^±*$:50A £ i: L/=. Z?-.i:T4DNAU fe'2U5: 

mx, lAxixiemrsixit-^^rz, zco^oizix-:^'^:^ 

i KpHY02OSac lyf-ftDNAEE^^t^rTT/'LT'^^'y-vH^ 
Z4a*:iaSM3iZf2*£Ltr'57 5 KpHY'OlOR^i 
15^ (416P-71*) (0^Zhy^7-.h^^m&mHZEM.l 

f-, &.\^xzr.-6<vm'mim^'-6m&&:3izsz&-^n 

tz-^miZi o T 7 5 Ol^C. 4kbDNAeBT/^ 1:^ 

■3 ;"cr^ .A 5 •< sn-^iSi'ic . :kbr;x t = t-S- T'f? 7 
S -^S^.Lf-o Xi^J;e'k:'»T^f e.r.^;77'75 ^It 
Sac iiJJfrSMi?: : T^??cl';:S.:kD(7j7'57S K?HY02 

: ;|I4[2!#M' Tfe^c zc7)-^?7^ KiipK-02i:i-'c" 
.i; -9 ;cxL-236BNacD 6 5 {s^f^v^fi: :^.:s-5:4--\^*g-r 
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^ KpHYOl i: !>'pHY02 tmC< ?i^fiStC-HL - 236BNa 

mmi7, Zfvy.^ KpIIY022COi^ 

T'-^;^^ KpHY02itZ)5/z g&15U(7)Sph I5:Sl^T37r 
T2^r^rmi:b7c. ^^V^T70''CH10^f^JD^LSph 

7#n-:;; • -y>m^i^«jTli»ii.6kbi:if^jL5kb 

AT?5 A £ ^JC^±4 $:50 A « i: ZtllZT^mk U - 
-tf'2u5:Snx.l4X:T16^raSiS$i^;'-. ZUji^olZ-LX-^ 
^7.^ KpHY021(DSph IVi^WlioT^-f-^j^ll.ekbOT 

«L/^-416P- T^i-DT^n bT^^T. h^-^«^J 1 tClBIEL 

^ KlipHY021C0^o*^.lkbcZ)#7J)NASFT;i:;^^e:>Sph Ij'g 
< tie J: o T oS^Jl . 5kb7^'^I^A^t^fcj?ittj5 . 6kbCD# ADN 
AK>^^^oTV^e*^ m^SS (416P-7ffi) tCML-2 

^{^J8. 7^^ X ^ FpHY023c;0iiS 

7^^;^^ KpHY02lcZ)5 A g^rlo^OMlu I?:fflVNT37r 
TZ^r^mbtc ^':^V^T70"C^C10ii^r^A[]|^LMiu 1$: 30 

T;^j'n->^ • y'^L«^'*ffijT1^m6kb. ^.6kb 
^ -DN AK/tCDrfr^O . 3kb 5:^ tO <}: c^r^O . 9kbC^D 
NAe^;^;^'^^ . Z<Do SkboODNAK/t 
ty;b$:^Ut'fflL. m^mStCioTKDNAKi;^^^ 
ffiL;^Co ^c7)^aj?S3c- £ ;cio^ffiSc7) 'J *--tfSiS« 

ATP5 £ $:AnA±ft^5C ^ £ L - titCT4DNA U ;b'-if2 
u$:inAl4-CT'16^rayBSc-^t. ZICD J: tC LT:/^ 

KpHY021(Z)Mlu ^1:;: J: oT^T orf:^.6kbm^A 40 
SFT;t5:ir;L7^^y-vH>L, I.t^.$:iafeW3 tCialS 
L ;^-4i6P-7<*(^7^r: hy^;^ h^N^SSM i t::f5K$^t 

<:^v^Tzor^Ke*f5^A^^lagM3 ;cf3*£$nt:^^^;: 

y"^;^^ hl^Mlu : >r^?*O7ftW.6kbC0y^^.7;^ 

KpH^'023 {^6[g#9SJ -^fe^, ZC07^-?X^ -;tpfn'o 
21 (Z)^^*^. lkbcD^§7J)NA^;t:?i3^ 'iMiu I vg^^iC c T 
'^-t o ii^C . 9kbS i: -J^^< ^ - DNAtt/t COS^JO . 3kb 5:^ 
t.1^^.6kb;^}^[^;^^n;^-*^.3Kb(7)?f7^^^ ?i 5C 
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!416P-7*S) t:KL-236BNa;i}''iCS-514^s^^ 
-r^tg^^r^^-ro. L;b^LrCOtg;triipHY02U:<ioT 

^^Jl- 

(1) ^ h h ^ -tT. • U ^'^'XSANKeSOSD^CT)?! 
L-236BNaS:CS-514^\^^-rot6*fC^jfu^ 

(■ a ) T^Vl^^Vl^T.- ^)\^'(:. ,XSANKe3086 (ffi 
XWa^^9169-^) : 

f b) Kp*EL:85:^t;3; k u:/h^ 

-t;^ • U b:-5'>:^SANK63086T-feo7. h L'T" S ^ -feT. • 
ij t:5!'^y^SANK60587 (axwg^||9168-^) : 

( c ) 7. h UT' S ^ -t 7. • U $*:.'XSANK63086ttcZ) 
M J: c ML - 236BNa $:CS - 5 1 4/\33^ t c t:^ 
N :7n-AP-4503ieT-$:^tm5: 
^^t^M^^;i7^^7^ KpHYOltCjzoJ^SKS^T 
feo*0-1528 • N0416<$N ; 

( d ) MLR - 1528 • N0416^**^ ^':^^7.l KpHYOl 5: 
£L7cttT:fe'54l6P-7tt; 

(e } 4I6P- 7<*c7D7"^:;^.^ KpHYOltCct ^S^^Se 

(f ) 416P-7t*J^7"^:^^ NW02i;CJ:5S?gSe 
gaST3^oRTF-182tt; 

Sm63086«i: (d) (Z)416P-7^f;l^GPY^i4;C^L. 
( b ) (T.T.Vl^'^V^'Z-^- ')^^ y^SANT(60587«fe. 
(c) C7)MLR-1528NC.4165(*, (e) c7)RTF-S5<*Si:lK 
( f ) ORTF-:82f5^iir-.^'<7^f'>25 ytig/d ^^tK^PY 
igiftlCgat. 28^3 er^^^S^b"-. Ztl 
$:ai:LTffP^oiGPY«*tC^n*:5%^^Lrc. 
VNT. 28'CTl HSSi#«Lfeig«»(C>IL-236BNa5:50 
0 //g/ffil^aSiC7i^ J: ^ L 3EH28T:T 3 E 
i^SLf-c ^J:V\T1.5mlg:'v^^aT-^-::^'iC^iS«?S 
$:S®JL15,0OOrpniT- o^f^^^i^^SILT'c^. ±^f 
LHPLC;c i -^T^^ L feCS-5:4 L fc. 
CS-514(Z)'.5^£4li (a) \tl tigim. (b) liS/ig 
/inh (c) ;i359ug/iiiL (d) ill zig/niL (e) 
3^10ug/nih (f ) 11390 ug/ffilT&ofcc 3:Z)Zhil:/ 
^ ^>HY01 ^XVf'f'yT.^ KprIY02: ;^}^:$;3eiL- 236BN 

T^h^trT. • Ull''i;;*>>;Sl\'K63086^5rstlXL-236BNa;b^oC 

-fyy.^ '^>HY'0i,5:i^'r5^,'^^ KpH^;o2:::j:'i..^ ^ 

-^-^r:^ • Vb:-^':..NC^?g:5re^ (MLR152SNc.416. 
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8"C T24^r^[Iiefia^ L. fe. 

ML-236BKa$:500Ag/mKC^C)J:-i^L, $tb{C28 
•CT24^r5[He^ig«$:aif^L7'-. ig^$:0rT'5, 

20% (v/v) ^^'iJ-fen-;U2mMv^7r7.iJ h-;i$:^t*8 
ML-236BNa;0^?5C^-514/\CD7f<®{[:^?Sf£tl^Sli 



NADPHS**^ 

NADP 0.26ml 

^';u=i - X • 6 - g 0 .5u 

Jaft:v?''t^i/^^ 2.5ilM 
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zh777^vVl'=:U > 2iDg 
ML-236BNa (gg) 2.33[nM 



10 £ $:3^[lLpH5:i^b7c(Z)-^. HPLC {y^'yU-.^ir 

^-x=7 vy)'vnv "j^-V'iv yci8,?§ffi^f4^:27% 

7ii h-MUl'/0.1%H3P04,IH (pH3.2) ) iCT^^i^cL 
tCS-514^^SLfc. ^vSSti^MlmlfefeU m 
r^TCS-SUTb^ 1 /^g/ml^t-^^^ 1 h 

K^n-^P-450t±Oinuratbt7):^ffi (J.Biol.Che 
in. ,238,2370, (1964) ) XZJ^^^'&^^'X^^ VMZ 
^^m%'^fz.. ^t-^hi^D-AP-450tiTS:tCtifo 

20 ^hi'n-AP-450 (nmol/nil) 
= (O.D450-O.D490) XlOOO/91 
^5*$:®l*lC5^t. 





% \ 
















^ h 7n-AP-450 
naol/ miCnaol/ v^S) 


SANK53086 


None 


12.3 


KD" 


ND(ND) 


SANKS0587 




13.9 


KD 


KD(ND) 


MLR-:528 Sa416 


pHYOl 


14.0 


4.88 


1. 495(0. 107) 




hone 


3.8 


KD 


NDfND) 


RT?-85 


pHYDl 


7.3 


6.54 


0.50110. 068) 


RF-182 


pHY021 


6.6 


5.34 


0.473(0.072) 



1) SS«S^iLowry^iCJ.Biol.ChelIl,19S,265,(1951))CJ:t9^^I^Q*TA:r^ 

2) KD: «fetii?n-f 



m 1 Si ML-236BNaOCS-514-^C7)^^»^^SS 
lt^± {7. h UT^h ^-trX • U h:-^'>;^SANK63086) R 40 

m^tC^ h^n-AP-450(Z),S^t;|g<!^iitio. 

P-450(7)M:^iifg5^oti;i:<7^^^v\ ^^^^5:7^^;^^ 
'<pm: t f-ii7'^7 ^ KpHYC2UCi-C2T?gS&^i"^ 

C - ? - 4 5 0 ^ MS $ o <i V C 7^ . 
ffiA^f^C0S^cf:^DNA^;t$:^1-^7'57^ KpHYOl,? 50 



m02li:'txjlZ. *5K{L-236BNa5:CS-514^^1-o|g 

7g^T&-S)7.hU7^h^-fe7- U'r^"^?*>^SlM6308eS 
tii7 h UT" K ^ iz7^ • U -^-^'^ 7416P- 7 
^tmWlZ'r h ^ n -i. ? -450^EStg5: t*fj-§^1"o 

tir^S$^^^;?'^e:^t'^ P -45Cite^:^?^^7^r: ^- ^ 

a J 

- 5 -fe:^ ■ U •d'll- ;^416P- 7 COttJige^ (RTr-25 
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8,RTF-286S:U^TF-288) , *fM<^Ri: LX;^ h b7"r 5 
■tT. • 'J ti'^^'^T-SANKSOSSy^ffi r.»iL-236BNa$:CS-514 

•J rf-hi'n-AP-450(D?l!JSj (iP:S^M2(CtAcoT 

ph I}fft(Cj:oT*l:'o^^l.5kbi7)Sph I^^^-^r-g-^gl 
II/Mbo I©^^^!-i:}fADNA^;^CD;$^!H4A^'bMlu I 
T'<7)»tC . 9kbODNAKiTn 75^(t:^'efe -s Z. i: 

$n-&. iPt.5'h5'n-z»p-45Cjte^-ii7'5;^5 Kp 

HY023(Z)ffADNA^;^i:Bgl II/ffDo IWi^SglSliTb^eMlu 
I^^a5fi^T07^.^kb^c:iS:SLTV^o3i:^C;^c^•£. L 
A« L Tfc;^^ 6?SiiCML- 236BNa;i' e3CS-514^CD+^3-^i^ 

mm -f^y^i KpMELi8c7)^i:l^K:^-ffi 

•Z^:^? FPIJ702 (Katz et al. , J. Gen. Microbiol. ,1 
29,2703 (1983) ) U.Z^t^'^Ui/i—^rAB^ (m 
el gene) iif^TCDT. h l/T' h i tr7.T'5M$tV'5't 
c7)T'ii?iV\ -eZTSmel gene^5§^U^S^V hU:/ 

/i. PIJ702CDiiiel gene?:||^^L#7:cV^^i7.h^7'h^ 

[16] - 8 • SA.\161185 {VXr. [16] - 8 • SANK61185 
m (@D:W^^^1140-f (FER.M BP- 1140) ) $:«Vn 
PIJ702cDniel gene$:58igL#7fcV [16] -8 • 
S-A-NKeilSSmc. Kmel gene^Sgi^Sii^f otg±%#-^ 
•toDNAK/nlS^T©;!, h h ^ "t XOSS^^IilNAA^'i 

7. • • t:'-S.iNK61184CD^*S^^<ijtA^'bMani]ur}£ 
(J.!iol.Biol.,_3 . 208 (1961) ) (CJ;^Tftt[iL fcDNA 
$:^^3feffi)NAi:CT^Utc 

X h UT" h ^ irT, • • !::"-SANK51184roDNA5/(i g 
cl-/^^^ FPIJ702©1 tt gSrS^L. <!>:VNT'4^SigS 
0$!lPS^»t;?Sl/3§l:S5^^'^'ffi)Pfi^Sph I 9u^* 
,tt» DNA$:^;c-W8fr1-o7b«^37-CT' 2^ra^bt 
^g, 70-CT10:«-r^*I^t«!lPSP^5:^iD$^t„ 3©^ 
*ii:i/io^J|c7)3»»-Sr h U •?i.*:*;t^L, ?>;vnT' 

25iSJ|(7) - 20-C l;?^ L t - ^ / - 5: in]7. - 70 
■C-c-10~20:S-rai^C!- 7^-= ;^^^5:eytiS^iL«iCTii 
/■M±if $:^iTDNA^t»*:-20-Cc7:ir:-9 7 -;Lm!*L 

^SSiCl^S^ L t V ^fSJ^M (ddOiilY S V • H:1 ,66iii 
>: >lgCi2 • HpClOOm.*: DT:.:.ia.M .O.PK7.5', *::/9^4 
IT^Xtz, $ o;CZr.;:T4DNA'j -^j'-ir'STBtlX., ;4"C'cl6 
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®e^^Cf^f5:ffll'^T0 [16] -8 • S1NK61185«rCD^ 

7.n(CGGCy^itt20iiil^At^o3tLlC [16j - 8 • SANK6118 
5«c(DS*^*$:g^i;. 24~28-CT72^r^. 120rpiiiroS 

A:3 ;^::500nil#SO 7 ^ ;^ =! iC 5 %ftga L-24~28"C T2 
4^r5S'^S^«±T'iS«L7^c. ^CTJlg^SA^^jfiiiil 
'bXMTkii^CO^^y hi'i^. zn^20ml(DP^i& (320II1 
ME!^ 25iii« TESrg»?£,70iLM:^,10iiLM «gCl2. 20mM Ca 

10 CI2) iz^im^^. m^ijim'c.r.tzm^^i^v hi 

I'S/SO'; 'Jy—l^m^^MMA.. 28-CT 1 ^rajnSL 
T [16] - 8 • SAM61185«c7)7'n h7'^X SA^&Scb 

i!p'^y^y^)i^- (3G3) i:Tg^!S5jiL^n h7'5 
3[Hl^L-t-^3-??c?*tS-i:i:J; ';mS(7)7"c hT'^:^ 

(Ig^MlilUfeWnCfSiO ±lZ-m^Lt:.. R2MP«^ 
feiiC^^, 28X:T20^EllS«UtR2?IP«^^Pfcl^ 

my^3is^ iismmit^miiztm) ismimmt 
tz., MM^. ^m^'^i28x:ximi^m.tit^t 
K-fy-yizwmi7r^t2oommimJi^-^ti'^^^n 

30 tz., Ztl'iC0<^f^A^'b:&-glLt7'^7.S ^5130*^1^1540 
K-y.-KT (bp) CDDNASfi^*:^LTfe'J. ^tlT 
tipMEL18;0>iipMEL24^T-tC-^^:$tl?c. ^cfcZltV'bCDT' 
v:x5 FpfIELi8AMipMEL24^T7i"<?S^a) [16] - 8 • SA 
NK51 185«S;c V - ^'•fe^^ «:f^^-^■t S Z i: 

Z.tlii® 7 OCOT'?;?. 5 KS't) t>pMEL18!tl30bpC7)DNA 
tifT;t$:t*>. fi-3-*130bpOOeeT>t^'tCitBgl II±;L< 

Z(D^l'&.im^ ^t--"' -^--y/K^^-tLX. PIJ702 

FpMELlSOttiii, pMELlS^ 

^m^Wi' ':7' )l - X 0. 4 "a., - * a 1 . 0 % 
■g;r:i^7v0.4%'J$-c;T — T-'-' y'— ?:25 ixg'niillTi© 
^ 0 -S^U I $:50iiilS?JO ^y^y^- IZJ^t^ 

- rUl.MELi&^tZ.S^f-v'fttrSa^fe, 24-28-C X'ri^2^rSl 
20r?raCO'^m^m±-ci#«Lri= r^i:li*<tlIl|>LS« 
iS,TM*^/v'-t--;U).4%, -t;-tr^ ;^.4%, g-g- 
50 =^7.0.05%, X^-*70.:%, >lgSO40.:%, CaCIo-lH 
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200.01% KH2PO40.2%S.c>*Na2HPO4 • 12H2O0.8% (pH7. 
2izm^ TS)OT, x7r'^7'7'>$:25/ig/mli:^c^. j: 
oMULt-i^i&lOOBl ^500iDl^G75;^ntlAtl3tL 

u 24~28"c X'2A-mrs&^^m±-^-m^ i- tz. 

Z(Dmm^"oiS;m'i-> (mi5l0,000g. 4-C, 20 
U^yh^rH^-. h'pMEL18(73ftffi'^li, RS* 

ffi*^^:/^^^ KO.Sm g^rfUliS^Sph I-C-i?]WTt^ 
ZtlZ^<'). '^i'^-T'^Z^ Ki:tT«^^rcPlJ702(Z) 

if^^^ft L TiD . 8:^^ n ^- ;^ CDJgr/i- i: ISObpOff ADNAtt/t 

5!'i:KDNACDHind III-iJI^SfT^tfclJ ^'Xl74DNAroHae III 
mm}i'k^''\ ifADNA»TM7)^g$(Ci^TT*'n 

b^^^*V-:*-ro#S&SA^'bff70)NA»i;tC0;*ct$& 20 

K 5 ir;^ • U ii'^i'>7.SANK63086lC^Ab, X hU^ h 

• Ut^^^'>7.SANK60587i:L•T*^t^$nT^^^ 
(eSXWS*l|9168^) . 

m 1 IgI(iML-236BNa® 6 ;S fii*^!: UCS-514^^ 

feo. 30 
iac(3, SaiiSac I.KliKpn I, PiiPst I,Mli.Mlu l.SpitS 
ph I,XiiXho U EliEcoR I^5J;l?BctiBcI l',Z^^^m 

m 2 Hiiffl^y^xy 5 7- s KpHYoi (Dfsijwmm^mm 



^mm^^ii-:^^:^^ KpHY02feJ:'j7 5X5 KpHY021(D 
»ADNAK;ti:<7)ffillIfI«!c^St3 LTV 

t; 63151- ■SDNASfTj4-±C0BaniH 
SP^Hi^5 X S KpHYOl CD#.AJ)NA»Tn t O^Wim^ 

ig4iiiiiis,?im;i^^;^i h'pm2i(D»mm]^mm 

^7.5. Fli-:'?;^^ FpHY02(7)Sac l5efl:T'*!;oS^]2.4K 

HoHiiill^^x:/^;^^ KpHY022®f!l[5^^E^i:^ 

V^S) i:45t5-rSD.NA®T>H-±^BamH 

mz^^y^S. FpHY021CDSph VMitZ^C^m.o 

m 6 Eiiffi^^ 4 i FpHY023CDWI^iOTO 

TV^-S) ;ca5!?-r-sDNASlT;4-±CDBaiiiH H5JK(?*S:^^* 

FliT'^X? FpHY021<DMlu imitZ&C^m 
3.6Kbi:»^0. 9Kb(Z)DNA»T;T-5:R^S L-7c=Ej®T$).5c 

^ 7 igiiT'? 7. 5 FpHY02i JM■om^J^mn^ . iKbic 
^cr-sf' h u p -45ose^<D^esi5ficz)^fr#s 

NAKftl:*t3 *^«iiR^i $r.;^cDNAiT;tC0fflisX5:« 
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Pstl(7.9) KpnI(7.A) 
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BainHI(0/13.1) 




EcoRV(6.7) 
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Bamlll(0/n.6) 




Pstl(5.5) 



(18) 



mf^m2 6 7 2 5 5 l-f 
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